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PROSPECTUS. 


In 1878 the author of the present work published a few 
Photographs under the title of “The Horse in Motion ;” 
these were the results of some experiments in California 
with automatic electro-photographic apparatus, devised by 
him for the purpose of demonstrating the successive phases 
of Animal Locomotion. This subject had engaged his at- 
tention since 1872, when the first lateral photograph of a 
horse trotting at full speed was made by him. 

The experiments were continued in 1879. Upon their 
termination the author became convinced tbat a com- 


prehensive and systematic investigation with mproved ~ 


mechanical appliances, and newly-discovered chemical ma- 
nipulations, would demonstrate many novel facts, not only 
interesting to the casual observer, but of indisputable value 
to the artist and to the scientist. This investigation 
demanded of necessity, so large an outlay of money, and 
the subsequent publication in its present generous form 
assumed such imposing proportions, that all publishers not 
unnaturally shrank from entering the unexplored field. 

{n this emergency The University of Pennsylvania took 
the prosecution of the investigation under its auspices, and 
its liberal assistance has enabled the author to complete his 
work, which he hereby announces as ready for publication. 

THE WORK WILL BE PUBLISHED EXCLUSIVELY BY SUB- 
SCRIPTION, AT THE PRICE OF ONE Hunprep Do.Luars Kor 
EACH Copy. 
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One Hunprep PLATES OF ILLUSTRATIONS WILL consTI- f4 


TUTE A COPY OF THE WORK. 
These one hundred Plates, the subscriber is entitled to 
select from those enumerated in the subjoined Catalogue. 
It is believed the description given therein of each move- 
ment will be found sufficient to enable this selection to be 
made with intelligent discrimination. 
The 781 Plates described in the Catalogue comprise more 


than 20,000 figures of men, women, and children, animals. 


and birds, all actively engaged in walking, galloping, flying, 
working, playing, fighting, dancing, or other actions inci- 
dental to every-day life, which illustrate motion and the 
play of muscles. 

The figures illustrating the various movements are re- 
produced from the original negatives by the photo-gelatine 
process of printing, without any attempt having been made 
to improve their pictorial effect, either in outline or detail ; 
or tc conceal their imperfections. . 

‘In the vitle of the work, the term “Locomotion” is 
stretched to its broadest capacity. 

The Plates, without margin, vary in dimensions from 
12 inches high by 9 inches wide, to 6 inches high by 18 
inches wide. 

‘The average area of the Plates is 108 square inches, or 
about 660 square centimetres; they are printed on linen 
steel-plate paper, of size 19 by 24 inches, and weight 100 
pounds to the ream. 

Subscribers desiring a greater number of Plates than 
the one hurdred for which they subscribe, vill be entitled 
to obtain such addit’ons, and at the samo proportionate 
rate of payment; provided they make the selection at the sanve 
time that they select the Plates for their Subscription Copy. 

Subscribers for two or more Copies have the right of an 
independent selection of Plutes for each Copy. 


a 


-delHars, on account of each Copy subscribed for, the work 


PROSPECTUS. 


Subscribers for s1x Copies of the work,—that is, for 600 
Plates,—each Plate being of a different serial: number, will 
be entitled to the remaining 181 Plates without additional 
payment. They will thus have an impression of each one 
of the 781 Plates. 

Each Copy of the work will be enclosed in a Portfolio. 

The entire collection of 781 Plates will be enclosed in _~- 
8 Portfolios. Pie 

Upon receipt of the accompanying blank, duly filled 
with the necessary instructions, andaremittanee-oftwenty- 


will be forwarded free of express charges to any part of 
the United States; theremainderof the subscription to be 
paid upon delivery. - a cael 
Subscribers in foreign countries should, preferably, desi 
nate an agent in the United States to act in their behalf & 
or, they will be corresponded with, direct. 
All remittances and correspondence to be addressed to 


EADWEARD MUYBRIDGE, 
University of Pennsylvania, 
Philadelphia, U.S.A. 
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STUDIO, APPARATUS, METHOD OF WORKING. 


oO 
Cae STUDIO, APPARATUS, AND METHOD OF 

ma lebie “ 
— Gey WORKING. . 
1 / : 
/ In the diagram, B is the Lateral background ; consist ti 
t- : of ashed 37 metres, or about 120 fect, long, the front of 


which is open, and divided by vertical and horizontal 
threads into spaces 5 centimetres, or about 2 inches, square, 
and by broader threads into larger spaces 50 centimetres, 
or about 19} inches, square. 

At C and C, 37 metres, or about 120 feet, apart are “fixed” 
backgrounds, with vertical threads 5 centimetres, or about 
2 inches, from their centres, with broader threads 30 centi- 
metres, or about 12 inches, from their centres. 

For some investigations, readily distinguishable in the 
plates, “portable” backgrounds are used, consisting of frames 
3 metres wide by 4 metres high,—about 10 feet by 13 


789101112 13 1415 16 1718 19 20 21 22 23 24 


o 


N 
#, f feet 4 inches,—over some of which black cloth and over 
S / others white cloth is stretched, all being divided by vertical 
a % and horizontal lines into square spaces of the same descrip- 
af ee ee ‘ me ‘ef * tion as those of the lateral background. 
a e he These portable backgrounds are used when photograph- 

or in ing birds and horses, and also wild animals when possible 
a |e to do so. 
= =o L. A lateral battery of 24 automatic electro-photographic 

} cameras, arranged parallel with the line of progressive 
1 motion, and usually placed therefrom about 15 metres or 
= 49 feet. 
us hal: Slow movements are usually photographed with lenses 
of 3 inches diameter and 15 inches equivalent focus; the 
' centres of the lenses being 15 centimetres, or about 6 inches, 

“i oo apart. 

Rapid movements are photographed with a portable 


battery of cameras and smaller lenses. ™ 
1* . 
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8 ANIMAL LOCOMOTION. 


. 4 _ The centre, between lenses 6 and 7, is opposite the centre 
Kee of the track T. 

ig tin § aap bpleblia comprising both “Laterals” and “ Fore- 

pings,” cameras 1 to 12 only are uscd. 

ben “Laterals” alone are required, cameras 13 to 24 
are connected with the system and used in their regular 

sequence. 

R. A portable battery of 12 automatic electro-photo- 
graphic cameras, the lenses of which are 1} inches diameter 
and 5 inches equivalent focus; the lenses are arranged 73 
centimetres, or about 3 inches, from their centres. When 
the battery is used vertically, Jens 6 is usually on the same 
horizonta! plane as the lenses of the lateral battery. 

In the diagram this battery is arranged vertically for a 
series of “ Rear Foreshortenings” ; the points of view being 
at an angle of 90° from the lateral battery. 

. . “ E 

F. A battery of 12 automatic electro-photographic cam- 
eras, similar to that placed at R, arranged horizontally for 
a series of “Front Foreshortenings” ; the points of view 
averaving an angle of 60° from the lateral battery. 

O. The position of the operator; the electric batteries ; 
the chronograph for recording the intervals of time be- 
tween each successive exposure; the motor for completing 
the successive electric circuits, and other apparatus con- 
nected with the investigation. 

, ee - - #4 
bg T T. The track. parallel with the lateral battery and 
¥ covered with corrugated rubber flooring. 

M. The model, approaching the point number “1” on the 
track where the series of photographic illustrations will 


‘ commence. 

2 An estimate having been made of the interval of time 
: which will be required, between each photographic expo- 
F sure, to illustrate the complete movement, or that portion 
4 of the complete movement desired, the apparatus is ad- 
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justed to complete a succession of electric circuits at 
each required interval of time, and the motor is set in 
operation. When the series is to illustrate progressive 
motion; upon the arrival of the model at the point marked 
“1” on the track, the operator, by pressing a button, com- 
pletes an clectric circuit, which immediately throws into 
gearing a portion of the apparatus hitherto at rest. By 
means of suitably-a:ranged connections, an electric cur- 
rent is transmitted to each of the 3 cameras marked “ i 
in the various batteries, and an exposure 18 simultancously 
made on each of the photographic plates, respectively, 
contained therein. At the end of the predetermined 
interval of time, a similar current is transmitted to each 
of the cameras marked “2,” and another exposure made 
on each of the 3 next plates, and so forth until each series 
of exposures in each of the three batteries is completed. 
Assuming the operator to have exercised good judgment 
in regulating the speed of the apparatus, and in making 
the first electric contact at the proper time, and that the 
figures 1 to 12 represent the distance traversed by the 
model in executing the movement desired, the first three 
photographie exposures—that is, one exposure in each bat- 
tery—will have been synchronously made when the model 
was passing the position marked “1” on the track T; the 
second three exposures will have been made when the model 
was passing the position marked “ 2” and so on until 
twelve successive exposures were simultaneously made in 
each of the three batteries. This perfect uniformity of 
time, speed, and distance, however, was not always 


obtained. 
ANALYSIS OF THE PLATES. 


Of the broader horizontal lines seen in the plates, the 
second from the ground is (excepting it special instances 
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10 ANIMAL LOCOMOTION. 


on the same horizontal plane ag the 
1 battery of cameras hereafter described. 
ound of the lateral illustra- 
6 inches, apart from each 


easily recognized) 
lenses of the latera 
The numbers on the backgr 
tions are 15 centimetres, or about 
ir centres. 
See adopted to facilitate ana y 
movements may be exemplified by a refere Go poaens 
The model “8” is walking towards the rig et Rad 
of movement illustrated is two steps, or ong ie: oe ad 
successive phases of on petra eo is a 
eee e es The interval of time Esashi 
ears: twelve phases was about one-ci hth of : Po 2 
or according to the chronograph one ipod cane 
one-thousandth parts of a second (0.120 " Kee 
movement having been accomplished in Boos ) 


half seconds. 
The number of figures 0 


lysis of the various 
rence to plate 14. 


n the plate is 36, arranged thus: 


| | Laterals. 


Rear Foreshortenings from 
points of view on the 
game vertical line, at an 


nings from 
Front Fereshortening ) 
| puinte of view on the 
| same horizontal plane, at 
| angles averaging 60° from 
9 }10 | 11,12) the Laterals. 


{ 
| 
8} 9110/11/12] Laterus. 


A similar method of arrangement prevails in all te 
plates which illustrate a movement, as seen simultaneously 


frora each of three points of view. — 
When the illustrations are, respectively, sm 
s of view only, a system of arrangement 18 


from one or two 


dopted 
point 


angle of 90° from the — 
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ANALYSIS OF THE PLATES. 11 


which is considered the most convenient for their especial , 

comparative examination. 

The successive phases of movement are usually arranged 
in the plates to conform with the direction of the first 
phase illustrated. 

If, for example, the motion of the first phase is towards 
the right, the arrangement of each succeeding phase is 
thus: m1 23, ete. If, however, the motion of the first 
phase is towards the left, the arrangement of the successive 
phases is thus: ete., 3 2 1.<« 

When two or more distinct series of illustrations are 
included in one plate, each separate series is distinguished 
by the letters A, B, C, ete. 

Each series, of the plates numbered 520 to 528, inclusive, 
illustrates a single phase of motion, photographed synchro- 
nously from each of six points of viev 

In some instances it will be found that the number of 
phases of motion from each of the respective points of 
view do not correspond, some being omitted. This arises 
from the loss of negatives during manipulation. The 
subject being, perhaps, one of interest or importance, and 
impossible to duplicate, it has been included in the work 
notwithstanding -the deficiency. 

Serial numbers connected with a brace indicate that one 
and the same series of phases is illustrated in two plates, 
the laterals being in one plate, and the foreshortenings in 
another. 

Although, as before stated, the broadest interpretation 
has been given in this investigation to the word Locomotion, 
it is not assumed that a response to every possible inquiry 
in this inexhaustible subject will be found in this work. 
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MODELS. 


A few particulars in reference to some of the human 
models, will assist subscribers in the selection of their 
plates. 

The greater number of those engaged in walking, run- 
ning, jumping, and other athletic games are students or 
graduates of The University of Pennsylvania,—young men 
aged from eighteen to twenty-four,—each one of whom 
bas a well-earned record in the particular feat selected for 
illustration. 

‘he mechanics are experts in their particular trades, 
and tbe laborers are accustomed to the work in which 
they are represented as being engaged. 

Unless otherwise described the arms of the models in 
the progressive movements are in a position naturally 
consistent with the movement. Ki 

Each model is distinguished by a number, and may be 
recognized by that number throughout the work. The 
male models are numbered with bold-faced type, thus: 
ge"? and the females with light-faced type, thus: “ 62 
: ho models 52, 64, 65, and 66 are teachers in their re- 
~ gpective—professions; 60 is a well-drilled member of _the 
State Militiag 51, a well-known instrucio: in-art;(g5, 9n 
ox-athlete, aged about. sixt¥¥; 22, a mulatto and professional 
puyilisty 27, 28, and 29, boys aged thirteen to fifteen; 42 
and 49, public acrobats; 17, 19, 21; 74 to 91, inclusive ; 92 
and 94 were patients of the University and Philadelphia 
Hospitals, se'ected to illustrate abnormal locomotion. 

The female models were chosen from all classes of society. 

Number 1, is a widow, aged thirty-five, somewhat slender 
and above the medium height; 3, is married, and heavily 
built; 4 to 13, inclusive, 15 and 19, are unmarried, of ages 
varying from seventeen to twenty-four; of these, 11 is 
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slender; the others of medium height and build; 14, 16, 
and 93, are married; 20, is unmarried, and weighs three 
hundred and forty pounds. 

The endeavor has been in all instances to sclect models 
who fairly illustrate how—in a more or less graceful or 
perfect manner—the movements appertaining to every-day 
life are performed. 

In the column headed “Costume,” the state of the model 
with regard to apparel is represented by 


N. Nude. When any one figure is nude, the entire 
series is so Classified. 

S.N. Semi-Nude. The model so designated is usually 
clothed with a light or transparent drapery 
from the waist to the knees, or to the ground: 
in some illustrations of the *:iJet it also in- 
cludes more or less underclot hing. 

P. C.. Pelvis Cloth. <A strip of cloth surrounds the lower 
part of the abdomen. 

T.D. Transparent Drapery. The model is attired in a flow- 
ing garment of diaphanous texture, which per- 
mits the action of the limbs to be scen, and the 
conformation of the folds of the drapery thereto. 

D. Draped.: Fully clothed. 

B. F. Bare Feet. The costume of peasant girls with the 

legs below the knees, and the feet bare. 


ANIMALS AND BIRDS. 


The wild animals and birds were photographed in the 
gardens of the Zodlogical Society, of Philadelphia, by the 
courtesy of its Trustees and Superintendent. 

Nearly ail the horses and other domesticated animals were 
photographed at the Gentlemen's Driving Park, and are 
good representatives of their various clusses.and movements. 
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ANGLES OF VIEW. 


In the classification of the illustrations into “ Laterals” 
and “ Foreshortenings,” the term Lateral applies—with a 
few exceptions—to those figures photographed with Me 
lateral battery of cameras, a8 described in the diagram. 
And the term “ Foreshortenings” 1s applied to ae 
figures made from points of view at varying angles Aas 
the lateral battery, regardless of the actual position of the 
aac points of view, described as being in their sisi 
to the laterals at the respective angles of 90 and 60 degrees, 
are strictly speaking not always 60, but as close thereto as 
and circumstances permitted. All 


carctul measurement . 
d to wild animals and birds, 


stated anyles of view, a3 applie 
eos - approximate. 

. eae ait” or“ Tear,” as applied to the Foreshort- 

enings, usually refers to the position of the model when 

the first exposure is made in the respective batteries. In 

the execution of some moyements, the model turns eom- 

pletely around before the series of photographs 1s finished ; 


the latter phases of motion may therefore be included 
in the column of “Front” views when they are actually 


“Rear” views. The character of the movement will of 


itself explain the relative successive positions of the model, 
and the illustrations afford ample means of determining 


the angular relationship to all points of view. 


MOVEMENTS AND TIME. 


In the column devoted to “ The quantity of movement, 
a completed action or a round movement 18 designate 


eats 
‘ 


” 


d 
by the number “1.” A “ round movement” means 4 move- 
i i res the r4 imbs 
ment which, being completed, restores the body and na 
to the approximately relative position they oceupied at 118 
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commencement. For a horse trotting, or for a man walk- 
ing, for example, it means the execution of two steps; for a 
horse jumping a hurdle, or for a man who, when batting, 
strikes a base-ball, it means the execution of the main object 
of the particular investigation. 

The word approximate is used, because it rarely happens 
that the execution of regular movements by the most 
carefully-trained man or animal restores the body and 
limbs to precisely the same originui relative position, 
When a movement is susceptible of being divided into two 
parts, of which the second part, with a change of the 
limbs, is virtually a repetition of the first part; it is not 


rs always considered necessary to include the round movement 


in the illustrations ; but inorder that the relationship which 


"| each one-half of the movement holds to the other half may 


be understood, five-cighths or three-fourths (designated in 
the column 5-8 or 3-4) of a round movement is usually 
illustrated. The quantity of movement given in the column 
is frequently only approximate to the eract quantity. 

Tn the appropriate column, the interval of time between 
each successive exposure is stated in one-thousandth parts 
of a second, as recorded by a chronograph with a tuning- 
fork making 100 single vibrations in a second. ' 

The duration of cach interval of time between each suc- 
cessive exposure has been carefully examined, and when, 
from any obscurity in the pen-markings, or from other causes, 
the exact intervals of time could not be positively ascer- 
tained, an average interval of time has been computed, and 
attention called thereto in the column of reference notes. 

It may be stated, as a matter of some interest, that from 
carefully-executed expcriments it was proved at the Uni- 
versity Studio that the most rapid exposures were made 
in periods of time varying from the one two-thonsandth to 
the one five-thousandth of a second. With such exposures 

. 7. 
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details of black and of white drapery were obtained. Tho 
use, however, of such very brief exposures was deemed 
inadvisable, and for the illustrations of the movements of 
large animals was in practice wholly needless. 

For photographs of horses at full speed an exposure of 
the one six-hundredth or of the one eight-hundredth of a 
second will usually obtain the necessary sharpness of out- 
line and all essential details. 

For slow movements an exposure of the one one-hun- 
‘dredth or of tbe one two-hundredth of a second will give 
ail desirable results. 


REFERENCE NOTES. 


1. The interval of time between each phase is an average 
of the intervals of time between all tho phases, or an 
approximation thereto. 

2. No record of intervals of time between phases. 

3. Isolated phases, photographed synchronously from 
the various points of view. 

4. Successive phases, photographed at irregular intervals 
of time synchronously from the various points of view. 

5. The model has a rod attached to the hips to aid the 
measurement of their oscillations. 

In all illustrations of this number the lenses of the 
lateral battery are on the same horizontal plane as the 
platform on which the model is walking, or, if ascending 
or descending, about midway between the two planes of 
height on which the feet are placed. The backgrounds 
‘are those described as “ Portable.” 

6. The lenses of the lateral battery are on the same hori- 
zontal plane as the platform on which the model is walking. 
The backgrounds are those described as « Portable.” 


RETROSPECTIVE. ie 


7. Isolated phases of motion from a single point of view. 

8. A combination of 2 serials, with the same average 
interval of time between cach successive phase. 

9. One phase of this series is substituted by a correspond- 
ing phase from another serics. 

10. A combination of 2 serials. 

11. Foreshortenings incomplete. 

12. Foreshortenings irregular. 

13. A double interval of tine occurs between phases 2 
and 3. 

14. A double interval of time occurs between phases 3 
and 4. 

15. A double interval of time between phases 4 and 5. 

16, A double interval of time between phases 5 and 6. 

17: A double interval of time between phases 7 and 8. 

18. A double interval of time between phases 8 and 9. 

19. A double interval of time between phases 10 and 11. 

20, A double interval of time, respectively, between 
phases 4 and 5; 9 and 10. 

21, A double interval of time, respectively, between 
phases 5 and 6; 7 and 8. 

22. A double interval of time, respectively, between 
phases 5 and 6; 9 and 10. 

23.-Five of the regular intervals of time between phases 
6 and 7. 

24. Five of the regular intervals of time between phases 
5 and 6. 


RETROSPECTIVE. 


In conclusion, it may not be irrelevant for the author 
to remark that a number of his early experimental photo- 
graphs of animal movements, and his original Title, “The 
Horse in Motion,” were copied, and published a few years 
ago, in a book which is referred to inthe following para- 
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F MOVEMENTS. 4 

a 
474 | Child, walking up-stairs, kneeling, reaching for vare 
475 “petting upon echair . . 61 ee 2 tt es 
476 “sitting down onthe ground... 6 6 ee 
477 “stooping, lifting a goblet, and drinking .. 
478 “sprinkling water over some flowers 
479 “getting up from the ground. ° : 
480 “walking and crawling up-stairs . 5... 
481 “ “}ifting a doll, turning, and walking off... 
482 | A, walking; B,ascend’g stairs; C, ascend’g incline 
488 | A, lifting basket; B, running, waving handkerchief 


484 | A, sweeping; B, dusting a room... . . 1. 
485 | Two models; A 10, standing and filling a goblet ; 


488 | A, lawn-tennis; B, dumb-bells; C, walking ‘on 


489 | A, ascending incline; B, ascending incline with 
50-Ib. dumb-bell; C, descending incline; D, de- 


490 | A, sitting down; B, sitting down; C, sprinkling 


491 | A, bammering at anvil; B, hammering at anvil; 


B11, drinking while lying on the ground . 
astep; D, ascending a Jardder 


the ground; C, walking; 1), running . 


hands; D, ascending stairs . 


scending incline with 50-Ib. dumb-bell 


water; D, stooping for cup and drinking 


C, using hatchet; D, sawing a board . 


A 103, rowing; B96,rowing . 4... - 
Miscellaneous phases of the totleti.: <> eee 
ad ae bk [73 


a i“ rs ct 
See 
an: 6 ‘6 bb 
SME) er oe 
i“ a3 sb ane 
i“ te rv iT 


Raking and packing hay... +--+. +--+. 
Various movements with water-jar . . . - 
Miscellancous,—stooping, kneeling, ete. . 
3 i eee Si 
AS sg arene rents 
Ascending and descending stairs .. . 
Bricklaying ..... 
vt . . ° . . . 
Carpentering i. . 2. . ++: 
Shoeing a horse. . 2. 2 + ees 
a iz $ 


aes Of: PINGS 4 ack AOE ow) oe Le cs Dv 
Getting on and off table. . . 1... +: 
Meeding a. doge-i35 ot seas Bo gli ay 
Ascending and descending stairs, ete. . . . + - 
Miscellaneous movements with a water-jar . . 

6h be ue wu 4é 


= 5A 


Sitting down, rising, ete. 2 2. 6 6 2 ee ee es 
A, throwing disk; B, ascending step; C, walking . 
A, 98 and 100, wrestling; B, 98 and 100, wrestling ; 
3,99 and 101, wrestling; D, 99 and 101, sparring 
without. gloves sees wr <a er ete he 


EE gr > 


Y & tier te onthe ground ...-..-+-+-. \ 
ice 66 46 


A, lawn tennis; B, ascending x» step; C, descending 


7 | A ascending a step; B, liftine » handkerchief from 
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Foreshortenings, ‘ * ae 
5 3 aS eee b = ny 
rm : MOVEMENTS. < g Front. || Rear. Es : sy 
4 = z coke i" 8 ry & en 
: ets cert porwed | here a 
% eae ie ae | quo || goo | cof S& | B | w 4 
ner.) A, walking; B, ascending step; C, throwing disk ; 
D, using shovel; B, using pick; F, using pick. | 95 | N 6 | 6 o| 6G 
b22 | Agz, jumping; B98, hindespring; C 98, somersitilt; 
| Dag, somoranit; 1 99, spring over man's buek , |97-8-9 N hj; 4 5] 6 
ozs | A, sinking » blow; B, throwing disk; C, heaving | 
a 76-lb. stone; D, throwing a bull; E, throwing - | 
disk; F, heaving 75-Ib. stono. . 4... ...{/,99 IPC 6 
‘524 | A, throwing water from bucket; B, descending 
| step; C, xscending step; D, lawn tennis. . . . 1 ISN 
625 | A, descending step; B,ascencing step; C, descend- 
| ing step; D, ascending step; B, wav’g hand’chief Liter 5| 6 5 : 3 
626 | 


A, lifting ball; B, emptving bucket of water; C, 
kicking nbove her head; D, striking with a stick ; | 
KE, stumbling; F, lifting 50-1b, dumb-bell . 

627 | A, B,C; 1, spanking child 104. . 
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628 | A, B,O; 1, carrying child 104; D, walking with 

| child roq4, hand in hand; BE, renning with child 

| Tos: hand In wands cacy acca a hepa 1 N 5 5 5; 5 oli 8 
BPG! Various poeeig. 5 ts 41 hme ue wits » weenie | OS 4 aN Rote or UR meee are Bsa Fe a 

~ B20 u“ Oe Wank Sock nee ey eRe ne, oe 101 404) eee 

Bad a th Mats ce cans og snake Ls Sane rome Pee bap | Sees ee Se MRA 2 
632 | Movement of the hand; drawing a circle . - e531 : Bree |: whe <) $2 ees 
533 “ aus. 6 clasping hands. . . . .| 51 | : SUD caer cae uae Wome eo = 
3 | e ese Wine eball sues = - eek? 1). ce who uN Whe Rote 
B35 | 4 a o beating thin. c=. ¢ i wile 5x 12 | » abe eh Bie piOhtiea 
B26 | “ ts a6 hands changing pencil .| 51 i Dlbee call meee tae g PW ef ae 


ABNORMAL MOVEMENTS. 3 
537 | Single amputation of leg; hopping with crutches .| 82 N J 12 z 
588 | Double amputation of thighs; poy ; A, moving for- 
| ward; B, getting on chair; C,down from chair On N 86 ; 
539 | Infantile paralysis; child, walking on hands and feet 92 | N P12 ; 
eo 540 | A, bow-legs; boy; B,spinal caries; girl, walking . | 90; 91| N | 24 4 
H41 ) Multiple cerebro-spinal sclerosis (choreic); walking | 21 | wy : a 
542 | HM se tt WANKATE a oy) oe ee .2 4 
543 | Spastic gait (hysterical) ; walking 0... <> eye Nj 12 g z 
544 | Artificiully-induced convulsions ; A, B, C, while _ = § 
ts Sekiya yon 5 ak ee cae near ng N 49 56 Re a 
B45 | Artiticinlly induced convulsions; A, B, while} | | . | 4, S B 
fo, SGIttITIE macatens <crnmteuies Re Sa ese <2 || # 
546°) Locomotor ataxia; walking De oe eee 87 N fe i = : x 
547 | Hemiplegia; walking with crutch... - + +: 81 | N ple | & Ey 
' 548 | Lateral sclerosis; A, B, walking... -- +: +, 86 N ] 24 | i 4 
549 | Epilepsy; walking... 0+ 2 +5 + 3 57 ys 79 | N | 12 | = a 
i 550 | Locomotor ataxia; walking; A, arms down ; B, oa es = 
: ATMS UP Lyle ae ; : : 84 | N 2 | rc) s 
: 651 | Epilopsy; walking: ,...-. s+ gua «tetera * 78 | N : i = 
* 552 | Hemiplegia; walking with cane . 2. + +: 76 12 | 48 u 
' 453 | After traumatism of head; walking. ... - -'- «| 75 N 10 bs 2 
: 554 | Locomotor utaxin; walking .. ) - ee eee 83 N 7 ll | : a 
655°| Muscular atrophy of legs: adult;-A, B, walking .| 89 N ss | 4 
656 | Local chorea; A, B, while lving. . - -- +: > | 74 | N | 22 | ¢ 
657 tb u A, B, C, while standing . 5 nets 74 N } 36 | 3 
558 | Puraplegia; partial; walking Baek te hides a oe | 80 | N | 12 e 
559 | Disseminated sclerosis ; walking with cane . es I Up = 
560 | Locomotor ataxia; walking ot oe eS a ieee + 3% 
561 | Hydrocephalus; walking og el se an ee? N 12, + 3 
662 | Lateral curvature of spine; walking rae Per N p12; oH oe 
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hae of i y 
Fy | y UDINE, A 
¥ Se leas nersoning, ee q d 
i ANIMALS AND MOVEMENTS. E | Front, | ‘Teear, 3 iz § seh 
Se | sige) ha ok ae € = & 
E HORSES. ee we | 60° | we | gop & é z = 
1 as 
663 | Hauling; broken log chain; daviapiay Bol, aes Dusels oye eee a bd al sae ag 
564 aaa, 6 “4 u“ mG ic 2 ee Monte gh ee ae eee = 
666 “  dark-gray Belgian heres G0 ere ee OR ae ete wd) a ark a 
nas | 4 " n SE Pee ges PPS Seg Bi easy oe ae eee a [ 
667 { %s m sabia Pirin ar aed i See eG ye ee es Le 1 ge bee = os 
HO8 2 4 WEE yk lei” Noeperess  G ce. Pah ot > ry POF A en Seen “P S x 
660 « “ i Be es ae) Se eiy oe Be Se ye 
B70 | “ upphbepeadity inde (1 Te eee BAe ol ao ae 1S ee 
h71  Vight-gray mare. 2... . . . . . JSohnson . .f 12 1). iy} ’ 1 95)... 
672 head being pulled; light-gray mare . ne ~ ib deed. tal Te at sas | Tia 5 
578 * man pulling at bead; light-gray mare“! Se ee | La 9210) 17 | . . Soe a 
hi4 | Walking; free; durk-gray Bel cian horse... Hansel. . 0.234, a). 3% Oak AD ee oe 
675 e “ “ Wee a a eee te ee ee BA 
sie s ii “lightemy hotee . 24°, > ooo Jagle So 0 Te 12, | 1494 2 ei = 
677 | “Gs saddle; irregular; white horse . . . Clinton. . 2912 aes ss ; 122514661 33. ae oe 
578 | ie bareback ; di kenny Belgian home .Dusel. . 0.0051. .1 124). . | 32 $152 4 6b ies S a 
579 | “-gaddies whiteharn os es Biberin EAS ed 18 Wan 12 0p ee = 
HRO | ge ak thoroughbred bay mare... AnnieG. . . $12 ee eee eee EY oe noe 
581 | a bareback ; rider, 43, nude; lieht-gray | 
horse. oe oes mith. - Sede Ho ee... ie ee ee x 
582 s saddle ; rider, 43 ‘nade; light-gray = = 
horse. oe Sinith eee tale 12h Peasy ie 
583 gaddle; female ‘rider, nude: eray horse Tom... 712 12). Re Dee | LOS ie pce 
5R4 page “ irreculur; brown mare . . . Beauty. . .F 12 4. «| Tei Ge flees Gee Ee 
5B5 - sulky; light-gray mare . . . . . . Katydid pha ies | 12 38-4 | 62]. . 
586 - + we Ng ee Ree ns te mB 5 1Z 12} Se fs ew OE Os 


587 | Walking ; sulky; sorrel mare... - + - . Nellie Rose . 


Dd) 
HRS | ae bay horse . . . Reuben . 
ARO | Asnlitieas (single foot); bareback ; “white horse . Clinton. 
* 690 | Ambling (single foot) ; bareback ; rider, 106, 
nude; white horse. . . 2) Sate. 
6591 | Racking (pacing) ; eadille brown horse. . . . Pronto . 
§92 ze «s se LET res re - 
§93 6c 4 cc 6c uc ae eee ac 
594 st ze sulky ; “ te rere Q 
595 ac ay ce t¢ ae ee ee “e “iter th 
596 | Trotting; free; light-gray horse . Eagle = 7 
HO7 bs arebi ick ; d: irk-gray Belgian Norse . . Hansel . SN 3 
59S | st saddle; bay borse . . . Daisy (ee: | 
Bon | 6 bareback ; ‘dark-gray Belgian horse . Dusel. >) 4 
600 | “ “ “ ry “ ei ee ss 
GOL | “i saddle ; brown mare . . . Beauty . 
602 ss parcback ; By, 43, nude ; light-cray = 
Deme. - . Smith 3 
603 a“ saddle ; rider, 43, ‘nude; " Tight-eray y : 
horse sh is Fie ape on camera Ee 4 
* 604 = yeh saddle ; white horse, eT. eee ee GENE N 4 
Ghd as sulky; bay Horse) eo kw te 2 a Rew bens res] a 
G06. |? “ AM mE Pe File eB ea eee ‘a 
CUT te. ee ‘¢ mare . Go ciation ee a, ES ERC 
608 “ «© gorrel mare... . - . + + + Flode Holden 
609 “ at "bay mare. PS ee ee ee el aaie Me 
610 i st “tray ronres 2 2% ks 9 = 3 Katydid . . E 
611 “ « ED 2h we poy a eee 4 
612 | + shaw hare... ann ee ee as 4 
613 “ “ sorrel mare . . . . Nellie Rose . g 
614 | “ «“ breaking to gallop; sorrel mare Flode Holden A 
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i ANIMALS AND MOVEMENTS. _ Front, |] Been eg § 

: i Horses nye on? 1 me 60° gees ae emt 

’ peepee Pa oes ae Ed a Eee Daten \| . . * . . 1 z 86 e ia 

: 615 Canter; bareback; dark-gray Belgian horse. f «ae oe 1 ear 

3 616 vc snddle ; bay horse ., eee Dai) p Sere aa x) | : eta i iS 1 661. 

j G17 | at bareback ; rider, 106, nude; white horse C Hinton. 2. | oe 1s ‘aie yee 

: 618 « §«6pnddla; brown horse. . 2 6s ss Middleton , nee “yy LR = 

1 619 “ ‘“ “ eee 5 ee pees’ 12 |. 1 49123 = 

{ 420 a “ thoroughbred bay. mare. , . » AtmieG. Ford hea, ae ta) oar 6 eee 

4 G21 6 vs “ ‘s — 4a 5 Oe 12 ee ft 12 . 1 aa ; ; > 

1 $22 ¥ «rider, 43, nude; gray horse . Smith ... eee as | ees ped cee 

| 623 «bareback; rider, 43, nude; gray horse . ‘ae eee a1 8 yal tee 

4 624 Gallop; saddle; bay Horse © ce ve alias Gala “en se AEM Ce : '% ie OS at ee 8 

a 625 ve thoroughbred Lay ROTRG ce. 2 As Bouquet : fas : : 1 or aes 

3 O26 MU +f A TRATGS «ss. se « es hese [os aes Pe, ae = 

i 627 ts z te kes hae eee See wie 

; 628 u bay horse. . . ae Dnisy ee es |e erste 49 NPE iar SS 

a 629 6G. bareback ; Belaian draught horse oe linseleeee ae Be ie eke oS 

; 630 « saddle; grav mare. . va 8 a RRS an ere \ Ak ice 2 

; 631 vA « thoronghbred bay ‘hore. Co Bouquet. | a oe 

: 6382 NR eee 5 as peed s Ss 12 py s 8 37 gar i 
4 t oe {- t a is 

’ ae 8 _ : er ee 28 \Se4o1 7a i’ 

; 634 « af PAY DOTS seo. ce sth tee ie . a 

3 625 a eae WikPe ot vs ces he See ees iat cg 2S 24 1 42 A 

5 636 junpios a hurdle; saddle; Pee for the | 2,15 

; leap; bay horse... : ered UCL ein : : is, 

| 637 | Jumping a hurdle; saddle ; “clearing, landing ae : oe 

4 and recovering; bay horse . . oe alsy ree Recs | Sears ae 

7 638 | Jumping a hurdle ; saddle; bay hdres. . wa > bins ears h a ted : 


rhb siacahny 


4 G39 | Jumping a hurdle;-saddie; bay home. . . . . Drisye . . 20. 1.7.2 5 ow Pe hae ee 
i 640 ¥ “ Hu Ree cary te ees re) eee ees We per ye 
4 641 | Jumping a hurdle: saddle; knocking over hurdle 
4 and landing; rider 105; gray mare . . . . . Pandora ..f12]/. .].. oes peed : 
: 642 | Jumping a hurdle; saddle; rider, tos, nude; 
i gray mare. . . ale demnioniaece, pe2O ate 4 |. tite 1 60}. . 
} 643 Jumping a hurdle ; “bareback ; clearine ond land- ‘ 
z ing; rider, 105, nude: eray mare... 2 Pandora ger Le lf eal ose [vo oe oi et OO as 
j 644 | Jumpinga hurdle; sadd}«; clearing and landing; ° Q 
: knocking over hurdle; rider 105 ; gray mare . Pandora Ene es es 8 E Si ea eee ee 
; 645 | Jumping a hurdle; saddle; clearing ‘and landing; | yo 
: rider 105; gray mare . . Fae encore oie eat pee col pemee clic eae fe 
} 646 | Jumping « hurdle; saddle; rider, 105, nude; re} 
gmiv mare . . .. «hs Pandork: (ae Somes ee ie 1124.1 at eee 
647 | Jumping a hurdle ; bareb: ack ; rider, 105, nude ; | g 
gray mare < is andorn we hee rc lereee e Le 12 1 TR. Se 
648 Jumping over three horses ; nu ‘B; chestnut horse Hornet). <a ee Ga Oi ae Se 2) 
649°) A, Hornet, rocking; B, Engle, rolling barre);-etel Jos. SER TEISS Se A isa cee ee ee aes | 
650 | Walking with a bucket in mouth ; light-gray ‘ hy 4 
i horse. . . : Eagle ... ..§ 12 a hie TB Tae OS : 
‘ 651. | A, bell ringing ; Lh, teeter bonrd; G, military dei] eee ey : ‘ onl ee ss ; 
652 | A, B,C, D, E, horses rearing, ete... . . . «4 30 ; ri ts gre | ta 
653 Walking; paddie,; lame, Heht front foot; . hors e. Bees ‘ia gs Sac Pe li Reena oe igel foe, ae 1 Pl auc. se ~ 
65 sie TUR S « a 66 Pagel eS 2 aca | “8 2” aOBber. 
655 | Walking; saddle; spavin, right hind leg; horse. Gazelle. . . | 12 ; Le ach ok OG: ees e 
656 Walking ; free ; ‘ossification. of cartilage, right : 
front foot ; howe ee po niey o> eo ee oP Se Sl hs a é 
657 Rolling a box; pony . actin ih 6c due bs & Sa ok MOULD ac 9° gg Gas elvopeapets 1 ie ae bi 
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4 ANIMALS AND MOVEMENTS, 5 Heian, |e BE 

4 || aoe | gue | ane | soot o 

& | po —————— 

: St ee 
he 4 : a é = ath? 2. bia > Be ewes : { 
658 | Mule; A, kicking; B, kicking .. + + +> | 

2 s a . 16 . * . . * . . . 
B59 “A, B, bucking and kicking... 6 + + > Ruth. a 1 = 
. A. a rer ahs » 8 +pas | ¢ . ee me 

660 « miscellaneous performances 6. + + 5 + hone Be re ee ee ee = 
gol | 9 A, By)a refractury animal, . 2.6 + + + : ey he rea hee ea S 
662 i“ A.B “ ee teta) Waser Ec ely + = 
nays rfhy Dy E b aS ea (a vide 

- if 9 a «te ye * 

' 6 “A,B, payee aks “ 30 ; 

; 66 sb various performances; ata tuble, ete. . - ¥ 7 12 = 
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